Previous studies on the mortality of Danish doctors have indicated an increased risk of suicide and of violent death. 1 Previous studies on Danish doctors indicate that in the period , the doctors' mortality has decreased relative to that of the general population: standardized mortality ratio (SMR) 1.18 in 1935-1939, 2 0.99 in 1955-1959, 2 and 0.88 in [1970] [1971] [1972] [1973] [1974] [1975] . 1 The reason for this pattern remains unclear, but an excess mortality from heart disease was noted within the period 1935-1944. 2 Studies from other Scandinavian countries covering doctors' mortality in the 1970s have concurrently shown a total mortality well below that of the general population, and a raised suicide rate. [3] [4] [5] Studies from countries outside Scandinavia have shown similar results. [6] [7] [8] In the previous studies, female doctors have been few in number, and possible gender-specific differences in the doctors' mortality pattern have remained concealed. Since the late 1960s, women have constituted an increasing percentage of Danish medical students, and today the number of female doctors is high enough to allow for gender-specific analyses of the mortality among Danish doctors. The gender-specificity of the doctors' health problems is of growing concern because of the rapidly increasing number of women in this previously male dominated profession.
The present study was conducted to investigate the mortality pattern among Danish doctors with regard to possible genderspecific differences and possible time trends/cohort effects. Particular concern was devoted to suicide and other types of violent death.
Material and Methods
The study comprised members of the Danish Medical Association (DMA) identified from membership files available from 1 January 1973 onwards. Each record contains information about the unique personal identification number, the date of qualification, and the date of joining the DMA.
The DMA register can be assumed to be virtually complete, as membership was almost universal throughout the study period; it is now about 94% of actively employed doctors. Almost every doctor joins the DMA immediately after graduation.
A total of 86 doctors who joined the DMA after having emigrated were excluded from the study, as were 29 doctors for whom only incomplete data were available. 
Methods
A historical prospective cohort study based on the membership register of the Danish Medical Association. The study population consisted of 21 943 medical doctors, 6012 of whom were women. The doctors' cause-specific mortality was compared with that of the general population.
Results
The study covered about 277 000 person-years. A total of 2387 deaths occurred from 1 January 1973 to 31 December 1992. The doctors' mortality was lower than that of the general population. Both sexes showed a standardized mortality ratio (SMR) below one for cancer, circulatory diseases and other natural causes. Mortality due to lung cancer was particularly low. The SMR for suicide was significantly increased, 1.6 for males (95% CI : 1.4-1.9) and 1.7 for females (95% CI : 1.1-2.5). The suicide rate was increased, in particular because of an increased number of suicides by poisoning. In addition female doctors displayed a relatively high mortality due to accidents and other types of violent death. The Danish general population was used as reference group, and the comparisons were based on gender-, age-, period-and cause-specific mortality rates. The statistical analysis of observed differences was based on the assumption that the observed number of deaths follows a Poisson distribution. 9 Internal comparisons were made to evaluate possible differences by medical subdivision, and age at graduation. For these analyses a log-linear model was used in which the observed number of deaths was assumed to follow a Poisson distribution. 10 The cause of death was coded according to the 8th Revision of WHO's International Classification of Diseases (ICD-8). In the analyses, the following diagnostic groups were considered: all causes; cancer (140-209); lung cancer, including malignant neoplasm of the larynx, trachea, bronchi and lung (161-162); breast cancer (174); circulatory diseases (390-458); other natural causes (000-136, 210-389, 460-796); respiratory diseases (460-519); cirrhosis of the liver (571); symptoms and ill-defined conditions (780-796); violent death (E800-E999); suicide by poisoning (E950); other suicides (E951-E959) and violent death due to injury undetermined whether accidentally or purposely inflicted (E980-E989).
The study covered about 277 000 person-years, 24% derived from women and 76% from men. The maximum follow-up time was 20 years, and the average follow-up time 13.4 years.
At the end of 1992, 2387 doctors had died (2074 men and 313 women), 1337 had emigrated (1000 men and 337 women), and 18 219 (12 857 men and 5362 women) were still alive and living in Denmark. Data on cause of death were missing for 125 of the 2387 deaths (5.2%). Most of these deaths had occurred outside Denmark. Table 1 shows the total mortality of the study population, distributed by medical subdivision and gender. A significant difference (P Ͻ 0.01) was seen between the mortality of male members of the Association of Medical Specialists (AMS) and male members of the Organisation of General Practitioners (OGP). The mortality of the small group of doctors not associated with subdivision did not differ significantly from that of the other groups. As for a large proportion of the deaths in this group information on cause of death was missing, the whole group was excluded from subsequent analyses, which thus comprises 2286 deaths.
Among doctors who were members of the DMA before 1 January 1973, the SMR for men was highest for the oldest cohorts, whereas the pattern was less clear for women (Table 2) . High age at the time of membership of the DMA (usually by the time of graduation) was related to higher mortality in men but not in women ( Table 3 ). The SMR for female doctors was close to one. Thus, a clear difference is seen between men and women.
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Compared with the general population, both male and female doctors had a lower mortality for cancer, circulatory diseases and other natural causes. In particular, the mortality due to lung cancer was low ( Table 4 ). The mortality from external causes was significantly increased among both men and women. Among the men, the increase could be ascribed to suicides by poisoning; whereas for the women, both suicides by poisoning, fatal accidents, and other types of violent death occurred in excess. Table 5 shows the mortality from violent deaths by gender and medical subdivision. The overall suicide mortality was significantly increased. An increased frequency of suicide by poisoning was a common feature in all subgroups particularly among male members of the AMS and OGP. Female junior doctors showed increased numbers of accidents and of suicides by poisoning as well as by other methods.
We found that poisoning was involved in 17 of the 21 cases in which the death certificate did not state whether the cause of death was accident, suicide or homicide. Some of these deaths were probably due to suicide, since accidental poisoning among doctors ought to be rare. This conclusion is supported by the finding of only three registered poisoning accidents (E850-E859) in the total of 2286 deaths.
Discussion
This study demonstrated a reduced mortality and an increased suicide rate among Danish doctors as compared with the general population. The findings are consistent with those obtained in other studies on doctors' mortality. 6, 7, 11 Doctors constitute a stable, homogeneous group into which most members enter at around the age of 25-30 and almost nobody leaves the profession before retirement. The ideal control group would be another highly educated stable professional group assumed to be similar to doctors in all aspects, except those directly related to being a doctor. In previous studies, doctors have been compared with the general population, with all occupationally active individuals, with other university graduates, and with certain professional groups such as lawyers and clergymen. 1, 3, 8, 12, 13 We have chosen the general Danish population as the reference because of the availability of cause-specific mortality rates.
When the 'expected' mortality is calculated from the mortality rates of the general population, the SMR of a particular occupational group is likely to be biased in a negative direction as far as total mortality is concerned (the so-called 'healthy worker effect'). The same is the case for chronically disabling diseases, whereas the SMR estimates for sudden death are hardly affected. For Danish males, the mortality rate generally decreases with increasing social class and educational level, whereas the same is not the case for the women, for whom a high educational level seems to indicate a death risk close to that of the general population. 14 Danish doctors generally smoke less than the general population, 15 a difference that will bias the SMR estimates for smoking-related diseases in a negative direction. As expected, the doctors' mortality was lower than that of the general population. The lowest mortality (SMR = 0.57) was observed for male doctors who graduated 1973 or later and who were under 35 years old at the time of graduation, while older cohorts of male doctors tended to approach the mortality of the general population. For female doctors the mortality generally did not differ much from that of the general population. The gender differences may be due to differences in the selection of males and females into the medical profession and/or may reflect socially related differences in stress levels. The data do not allow us to conclude whether the gender difference in mortality is a new phenomenon or not. Few women graduated in the earlier period of the century and there are certainly significant differences in the selection of the women who entered the profession at the beginning of the century and those who have entered within more recent years.
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For males the study demonstrated that members of the OGP had a higher mortality than members of the AMS, a difference that persisted when the data were analysed by period of graduation and cause of death. Similar findings have been reported from Finland and the UK. 7, 11 In particular, this study showed a higher mortality from lung cancer among the general practitioners than among the members of the AMS, a finding that most likely reflects the higher proportion of daily smokers in the former group compared with the group of hospital specialists. 15 In general, the Danish doctors displayed a very low mortality from lung cancer and non-malignant respiratory diseases, a finding that corresponds well with the low frequency of smokers among doctors. 15 We found no significantly increased mortality from breast cancer. A raised breast cancer risk is a well-known phenomenon among highly educated women, who typically have a reproductive career characterized by few and late births.
The main finding in this study was a consistently increased mortality from suicide with an overall SMR around 1.65, mainly due to an excess number of suicides by poisoning. These findings are consistent with those previously reported. 6, 8, 13, [16] [17] [18] In addition, our findings document that the female doctors experience a suicide risk that seems to be comparable to that of the male doctors.
One earlier study has demonstrated increased mortality due to suicide among Danish female nurses (SMR = 1.67), 14 a finding that indicates easy access to drugs and knowledge about their effects and lethal doses to be of importance. 18 When dealing with their own illnesses, knowledge about diagnosis and prognosis may also be important for chronically ill doctors. In addition, the combination of strenuous working conditions and a possible self-selection of individuals with particular personality traits may contribute to the doctors' high risk of suicide. The consistent finding of a high rate of suicide among doctors warrants further investigation in order to identify possible preventive measures. A future study should focus on cases that have committed or attempted to commit suicide.
Conclusion
Our study on Danish doctors' mortality demonstrated a low overall mortality, a very low mortality from a number of smoking-related diseases, and a high rate of suicide mainly due to poisoning. These findings are consistent with those previously reported. Besides, our results demonstrated that the high risk of suicide affects female as well as male doctors. The reasons for the doctors' high suicide rate should be further investigated.
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